We consider problems in modelling job-matching in the Czech Republic during the transition to a market economy. Special interest is devoted to functional form considerations and the analysis of returns to scale of the matching function. This explorative study aims to shed some light i n to the black-box o f t h e matching technology by applying nonparametric estimation techniques which relax distributional assumptions. Nonparametric additive modelling enables us to evaluate the matching process locally for each c o m bination of the underlying matching factors, rather than being restricted to global parameters. We apply these techniques to a rich panel of monthly observations of unemployment v acancies and unemploymentto-job exits in all 76 labor market districts in the Czech Republic between January 1992 and September 1996, and nd non-linearities in the partial adjustment p r o c e s s a s w ell as a partially negative coe cient of unemployment out ows with respect to vacancies in some years. Moreover, we nd locally increasing returns to scale in job-matching, which m a y b e r e s p o nsible for multiple equilibrium unemployment rates in the Czech Republic during the transformation process. JEL Classi cation: C14, C52, J64
Introduction
The emergence of open unemployment in central and eastern European economies during the transformation process has created the need to establish modern institutions able to coordinate these newly created labor markets. The question, whether job and worker reallocation processes in transition economies have evolved to exhibit a similar pattern known from western European labor markets, has been subject to extensive research in recent y ears (see Burda (1994) , Boeri and Burda (1996) , Burda and Pro t (1996), M unch, Svenjar and for studies on Czech labor markets). Most previous studies have failed to account su ciently for the heterogeneity of matching technologies: di erences may not only appear in regional and district xed e ects but also in marginal e ects of the matching factors. It seems likely that labor market reforms in transition economies have not evolved uniformly since the outset of the transformation period, and returns to scale may vary geographically and over time. Considering this heterogeneity in the matching technology is important, since nding locally increasing returns to scale for certain regions and periods, even with constant and decreasing returns to scale on aggregate, may induce multiple equilibria (see Weder (1997) ). The main contribution of this study is to present a mainly data adaptive analysis of the matching function with a minimum of restrictions on the empirical model. 1 The motivation here is not to prove in a statistical sense that the linearized economic model is misspeci ed. Since, in general, test procedures put all power on the (parametric) hypothesis, such a t e s t w ould only reject in case of extreme misspeci cation or at a convenient (high) signi cance level. Recently developed marginal integration techniques (going back to Tj stheim and Auestad (1994)) allow for nonparametric analysis, which a voids so far necessary restrictive assumptions of parametric modelling. Section 2 provides a brief survey of recent theoretical and empirical studies on job-matching. Section 3 introduces the nonparametric methods we will apply. In Section 4 we discuss potential problems with the data and present estimation results a parametric benchmark model. Section 5 summarizes the nonparametric results and estimates of returns to scale for the Czech m a t c hing function. Section 6 concludes.
Theory and Evidence on Job-Matching in Transition Economies
An analytical tool frequently applied to describe the process of unemployed workers' transition to jobs is the matching function. It models job-matches over an incremental time interval as a non-linear function of the number of total unemployed and vacancies in a well-de ned labor market, F = G(U V ), where F is the number of matches between unemployed job-seekers and rms, U is the stock of unemployed, V the stock o f v acancies and G the matching function. Assuming that the job-search behavior of workers and rms can be described by a random sampling process, the matching function G can be shown to exhibit positive derivatives in both arguments (see Hall (1977) and Pissarides, 1990) ). Empirical studies usually applied a Cobb-Douglas speci cation, where factor elasticities describe the marginal (linear) e ects of unemployment and vacancies on unemployment exits and a parameter which measures the e ciency of the matching process. Since the matching technology plays a crucial role in determining the equilibrium rate of unemployment, various attempts have been made to parameterize this measure. Another prominent feature of the matching function generally imposed in theoretical models is the constant returns to scale property, i.e. doubling the number of unemployed and vacancies doubles the number of matches (see for example Mortensen and Pissarides (1994) ). This property of the matching function has found empirical support, as the assumption of constant returns to job-matching is consistent with a constant u n e m p l o yment rate along a steady-state growth path in theories of equilibrium unemployment (Pissarides (1990) ). Recently, m a n y studies have c hallenged the validity of assumptions concerning the functional form and returns to scale in job-matching, in particular when it is applied to transition economies. A rst group of studies is concerned with the functional form of the matching function, more precisely with the heterogeneity of the unemployment a n d v acancy pool, and their separability with respect to job-matching. If di erent t ypes of inputs are not separable, marginal rates of substitution among unemployed and vacancies of separated groups are not independent of the level of inputs in another group (Denny and Fuss (1977) for an analogue application of these concepts to production functions). Boeri (1994) splits the pool of unemployed into long and short spells, and ts a CES function. Boeri (1995) , Burgess (1993) and Pro t (1997) consider (directly or indirectly) the role of on-the-job search. Storer (1994) introduces a test of concavity o f the matching function as a possibility to di erentiate a job-search from a simple queuing framework where the short side of the market always serves as the rationing factor. Another set of studies tries to t more exible translog functions of the matching technology (Warren (1995) , Fox (1996) and M unch, Svenjar and Terrell (1997) ). This approach has been extensively used to estimate production functions (see Berndt and Christensen (1973) and Christensen, Jorgensen and Lau (1973) ), and allows for interactions among production factors. Finally, Coles and Smith (1994) and Gregg and Petrongolo (1997) present models which drop the assumption of random sampling and re-specify the matching function such that the stock o f v acancies is matched with the ow of newly unemployed and the unemployment stock w i t h v acancy in ows.
A second group of studies is concerned with biases of matching parameters due to (dis-)aggregation. Courtney (1992) estimates matching functions on a sectoral level. Burda and Pro t (1996) and Burgess and Pro t (1998) show that generalizing the matching function to a multi-regional setting, and allowing for spatial spillovers, yields complex functional forms and possibly reveals constant returns to scale. argue that standard estimates of matching parameters may underestimate the underlying coe cients as a result of temporal aggregation. Finally, another set of studies underlines the importance to consider the time-series properties of unemployment-to-job transitions by estimating dynamic versions of the matching function (Baker, Hogan and Ragan (1996 ), Pro t (1997 ) and M unch, Svenjar and Terrell (1997 ).
Many of these studies have examined the constant returns to scale property. I n contrast to theoretical predictions, they predominantly nd mildly increasing returns to scale. This nding has important consequences since increasing returns to matching have been identi ed as a necessary (though not su cient) condition for multiple equilibria in unemployment rates (Diamond (1982) and Pissarides (1986) ). Pro t (1997) has suggested that increasing returns may h a ve been responsible for the appearance of equilibria of high and low unemployment rates across labor market districts in the Czech Republic during the transformation process. M unch, Svenjar and Terrell (1997) argue that increasing returns to jobmatching may be responsible for the superior performance of Czech labor markets compared to those in other central and eastern European countries.
While most studies treat the matching technology as a black-box, this paper aims at exploring non-uniformities through nonparametric estimation and testing. Our speci cation covers all commonly used models for the estimation of production or matching functions (see Fuss, McFadden and Mundlak (1978) ), Furthermore, this approach allows us to analyze returns to scale for each combination of matching factors, and to study regional and temporal regularities of unemployment out ows in Czech labor markets.
3 Nonparametric Estimation and Testing in Additive Models
In this section we give a brief introduction to the nonparametric methods for regression estimation and testing we use in this paper. These methods were developed, shown to be consistent, empirically studied and discussed in SeveranceLossin and Sperlich (1997), Sperlich, Tj stheim and Yang (1998) and Sperlich, Linton and H ardle (1997) .
Nonparametric Regression Estimation
We consider an additive regression model with arbitrary but smooth functions f and allow for interaction terms f . The underlying model is
where X = ( X 1 : : : X d ) i s a v ector of explanatory variables, " is independent o f X with E(") = 0 a n d V a r (") = 1 a n d Y is the response vector. 2 Stone (1985) has proved that in these models f ( f ) can be estimated with the one ( two ) dimensional rate. Thus, such a model does not su er from the curse of dimensionality, t ypical for nonparametric methods in higher dimensions. Traditionally, additive models have been estimated using back tting (Hastie and Tibshirani (1990) ), but recently the method of marginal integration (Linton and Nielsen (1995) , Newey (1994) , Tj stheim and Auestad (1994)) has attracted a fair amount of attention.
In this paper we also focus on the latter approach since for this kind of estimator, theory for derivative estimation (Severance-Lossin and Sperlich (1997)), estimat i o n o f i n teraction terms and testing their signi cance (Sperlich, Tj stheim and Yang (1998) ) has already been developed. These tools are extremely useful for an economic analysis of production or matching functions.
In expression (1), ff ( )g d =1 and ff ( )g 1 < d are real-valued unknown functions. For each we assume for identi cation that these functions are centered to zero, i.e.
Ef (X ) = Z f (x )' (x )dx = 0 (2) and for all 1
Here, f' ( )g d =1 are marginal densities of the X 's (assumed to exist). 3 Let X be the (d ; 1)-dimensional random variable obtained by r e m o ving X from X = ( X 1 : : : X d ), and let X be de ned analogously. With some abuse of notation we write X = ( X X X ) to highlight the directions in d;space represented by t h e and coordinates. We denote the marginal density o f X , that of X and of X by ' (x ), ' (x ), and '(x) respectively. We n o w de ne by marginal integration (4) for every 1 d and 
which imply:
3 Given a function m( ) of the form given in (1) not necessarily satisfying (2) and (3), the following steps could be taken to normalize them in the sense of (2) and (3): 1) Replace all ff (x x )g 1 < d by ff (x x ) ;
3) and adjust the constant term c accordingly so as to keep m( ) the same function.
To estimate these expressions and the derivatives of the f we are using a kernel smoother. Imagine the X-variables to be equally scaled so that we can choose the same bandwidth h for the directions represented by and g for . F urther, let K and L be kernel functions and de ne K
We use the same letters K and L to denote kernel functions of varying dimensions. It will be clear from the context what the dimensions are in each speci c case. The marginal in uence of x x and (x x ) can be estimated by b
where X l ( X l ) i s t h e l th observation of X with X and X ( X ) removed. To compute the pre-estimator c m(x X l ) w e m a k e use of a special kind of multidimensional local polynomial kernel estimation see Ruppert and Wand (1994) for the general case. When we are speaking of a local quadratic estimator at point x , w e consider the problem of minimizing 
Notice that this is a local quadratic estimator in the direction and a local constant estimator for the other (nuisance) directions. By centering b
F we obtain the estimatorf . I f w e set a 2 = 0 w e get what we will call the local linear estimator.
To estimate the rst derivative o f f we simply take
with e 2 = ( 0 1 0). Similarly, w e get the other pre-estimator of (9) c m(x x X l ) = e 1 (Z T W l Z )
;1
in which, for the local linear case, e 1 = ( 1 0 0),
These estimators are consistent if the underlying model is of the form (1). Even if the model has not this kind of additive structure, these estimates are still giving the marginal in uences of the input variables. But certainly, then the sum of these functions is no longer an estimator for the regression function m. In small samples these estimators can have a non-negligible bias, especially in areas where data are sparse (in the multidimensional space). There the estimates often oversmooth. But taking a local linear smoother we can at least estimate linear functions unbiased. The same holds for estimating derivatives if we take local quadratic kernel smoothers. For a further discussion of the behavior of these nonparametric methods in additive models and of small sample properties, see Sperlich, Linton and H ardle (1997) .
Testing for Interaction using Nonparametric Methods
Proceeding from model (1), we present a signi cance test for the interaction terms f . The test statistic we apply is R = 1 n P n i=1 b e f 2 (X i X i ).
In Sperlich, Tj stheim and Yang (1998) this test statistic and its asymptotic distribution is derived. However, for small and moderate sample sizes, typically found in economic applications, one has to be careful when using the asymptotic distribution in practice. In our case we h a ve the additional problem of having unknown expressions in the bias and variance of the test statistics. Here the nonparametric test functional has been known to possess a low degree of accuracy in its asymptotic distribution. One possible alternative, which a voids these shortcomings, is to use the bootstrap or the wild bootstrap, the latter being rst introduced by W u (1986) and Liu (1988) . The basic idea is to resample from residuals estimated under the null hypothesis by drawing each bootstrap residual from a two-point distribution G (a b) i which has mean zero, variance equal to the square of the residual and third moment equal to the cube of the residual for all i = 1 2 : : : n . T h us, through the use of one single observation one attempts to reconstruct the distribution for each residual separately up to the third moment without additional assumptions on " or ( ). Drawing n bootstrap replications we obtain n di erent t e s t s t a t i stics R with the same distribution as R under the hypothesis. So we nally can determine a p-value for R.
Data and Parametric Analysis
We begin with estimating a parametric benchmark model. Unemployment and vacancy stocks, unemployment in ows and out ows constitute registry data provided by the Czech Ministry of Social and Labor A airs. The data su er from the known de ciencies of underreporting of vacancies and exits from the registry due to exhausted bene t eligibility. Moreover, the distribution of the intensity of underreporting is likely to be uneven across districts. On the other hand, the data provide a unique opportunity of mirroring regional labor market processes during transition at a high time frequency.
We regress log unemployment-to-job exits in some labor market district i over period t on log unemployment a n d v acancies in this district at the beginning of the month. Accounting for the bias arising from di erences in size of districts (M unch, Svenjar and Terrell (1997) ), we divide all variables by the size of the labor force at the beginning of the month.
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As in Boeri (1994) , we account for a diminishing job nding probability of unemployed at longer spells by a l l o wing di erent matching e ciencies for long-term and newly unemployed. The number of short-term unemployed in period t is approximated with unemployment i n o ws in period t ; 1, I i t;1 . M o r e o ver, we correct the unemployment stock at the end of period t ; 1 with unemployment in ows of the preceeding period, hence U i t;1 U i t;1 ; I i t;1 . Burda and Lubyova (1995) and Burda and Pro t (1996) have demonstrated that residuals of the static Czech m a t c hing function show strong serial correlation. Accounting for a time lag between matching and hiring of workers with rms induces a complex partial adjustment pattern to the matching function and removes the correlation of residuals. Finally, w e capture the heterogeneity among districts by estimating individual constants for each district, and aggregate time trends by i n troducing period xed e ects. The parametric benchmark model is then described by the following regression: lnF i t = i + t + lnF i t;1 + U lnU i t;1 + I lnI i t;1 + V lnV i t;1 + i t where lnF i t are log unemployment to job exits in district i during month t, and lnV i t;1 is the log number of vacancies at the beginning of the period. i and t are district and time xed e ects. Moreover, we assume at this point, that i t N (0 2 ) and COV( i t j s ) = 08i j s t with i 6 = j or s 6 = t applies. Allowing for xed e ects is equivalent to applying to each v ariable the usual within transformation, which transforms x i t tox i t = x i t ; x i ; x t + x , w h e r e x i and x t are the respective means over districts and time, x is the overall mean, and x i t 2 f lnF i t lnF i t;1 lnU i t;1 lnV i t;1 lnI i t;1 g. This wipes out district and time xed e ects i and t in the regression model. For the ease of notation we k eep the name of the variables as above. Our ndings resemble those found in previous studies for the Czech matching function: the coe cient on (long-term) unemployment is positive and highly signi cant, the coe cient o n v acancies is, except for 1992, positive but very small and insigni cant in most years. Moreover, we nd a positive and signi cant coe cient of lagged unemployment i n o ws, which i s h o wever smaller than the coe cient on unemployment stocks. This result is at odds with the ndings of Boeri (1994) who found a higher matching e ciency of newly unemployed. One possible explanation could be that unemployment i n o ws of the previous period are an inadequate measure for the short-term unemployed. If newly unemployed nd new jobs within the same month, as likely in overheated local labor markets such as Prague, previous month's in ows overestimate short-term unemployment in these districts.
Comparing regression over time reveals the instability of matching coe cients.
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Moreover, the coe cients of the regression which pools the observations from 1992 to 1996 are by no means averages of the coe cients of the single year regressions. This implies that structural changes during the transformation process obviously had a strong impact on unemployment-to-job exits, and alter the districts' xed e ects over time. Therefore, we estimate the matching function nonparametric a l l y o n a y ear-by-year basis in the following section. Table 1 : Standard e r r ors are given in parentheses. We had 684 observations in 1996, 912 in all other years and 4332 in the pooled r egression. An F-test for returns to scale is given in parentheses below the returns to scale estimate, asterisks indicate rejection of Null hypotheses at 5% signi cance.
Recently, increasing returns to scale in job-matching in the Czech Republic were held responsible for the emergence of regional disparities (Pro t (1997) ) and the superior performance of Czech labor markets compared to other CEECs (M unch, Svenjar, and Terrell (1997) ). In particular, both studies showed that accounting for the xed-e ects bias in least squares dummy v ariable regressions (LSDV) may produce matching coe cients which indicate increasing returns to scale (see also (Nickell (1981) ). Table 1 shows, however, that even a simple LSDV regression indicates increasing returns to scale (RTS) in 1994, whereas constant returns to scale cannot be rejected for all other years. Since the nonparametric methods applied in the subsequent section do not yet allow for instrumental variable techniques, we disregard the e ect of the Nickell-bias for the rest of this study, and consider returns to scale estimates as lower bounds.
Nonparametric Analysis
This section presents an explorative analysis of the job-matching process on local labor markets in the Czech Republic. As before, we allow for district and time xed e ects by standardizing the variables as above. In order to facilitate the interpretation of the nonparametric estimates and comparisons to their parametric counterparts, we s h o w density estimates in Figures 1a to 1e of each exogenous variable and for each y ear between 1992 and 1996. Note that the 1996 sample only contains observations for January to September. Even with a fairly small bandwidth (h = 0 :05) all densities appear well behaved and look close to normal. Due to the within transformation, all densities are centered to a value of zero. Figures 2 to 11 show estimates of additive c o m p o n e n ts, which represent the marginal e ects f (x ) in equation (1) where the respective x are lagged unemployment-to-job exits, lnF i t 1 , long-and short-term unemployment and vacancies within each y ear. Separately estimated derivatives are given in the panel below each marginal e ect. The additive c o m p o n e n ts are obtained using a local linear estimator with bandwidths h = 0 :3 for the direction of interest and g = 0 :6 for the nuisance directions from 1992 to 1995, and (h g) = ( 0 :4 0:8) in 1996, which yield reasonable smoothness. 6 The derivatives are obtained by applying a local quadratic polynomial estimator. There, the bandwidths were set to (h g) = ( 0 :5 0:9) between 1992 to 1995, and to (h g) = ( 0 :75 1:2) in 1996 respectively. The two upper-left panels show marginal contribution and derivatives for lnF i t;1 , the upper-right panels plot lnU i t;1 , the lower-left panels lnV i t;1 , and the lowerright panels lnI i t;1 . Note that the range of additive components on the vertical axis indicate the strength of the e ects. The solid lines in each diagram show the parametric estimate, which are centered at the origin. In addition, derivative plots contain 90% signi cance intervals from the parametric model as dashed lines. Interactions among exogenous variables allow for more complex functional forms of the matching function. Economically, estimated interactions provide a basis for testing the separability o f m a t c hing factors. This concerns rst the degree of heterogeneity of the unemployment stock, i.e. the separability b e t ween short-and long-term unemployed, and second the separability b e t ween newly unemployed and vacancies. If long-term (lnU i t;1 ) and short-term unemployed (lnI i t;1 ) w ere not separable, aggregating them into a single variable would render a misspecied model, and neglecting interactions would bias the additive components and derivative estimates. M unch, Svenjar and Terrell (1997) consider the special case of multiplicative i n teractions and reject strong separability among lnU i t;1 and lnI i t;1 in the Czech Republic except in 1995. Beside the problem of aggregation of lnU i t;1 and lnI i t;1 , signi cant i n teraction can provide evidence for non-random job search as in ows of unemployed may only match with the current pool of vacancies, and vice versa (see Coles and Smith (1994) , and Gregg and Petrongolo (1997) ). Nonparameric interactions among the matching factors are displayed as three-dimensional surfaces following additive components and their derivative plots for each y ear in Figures 2 to 11 . Bandwidths for the estimation of interactions were set according to the estimation of the additive components. For the derivation of the (bootstrap) test statistics R and R for signi cance of interactions, larger bandwidths have t o b e c hosen (see H ardle and Marron (1991)). The following subsections summarize the results for marginal contributions of each matching factor and the autoregressive v ariable, their derivatives and interaction e ects.
Additive Components and Derivative Estimates
The overall impression is that marginal contributions for lnU i t;1 and lnI i t;1 display the theoretically expected shape and are fairly similar to the parametric coe cients. For the other additive components the nonparametric estimates reveal clear non-linearities which are partly contradictive to economic theory. F or 1992 and 1996 regressions the additive components for vacancies seem to be negatively sloped over considerable ranges of the underlying distribution. Moreover, the slopes of several marginal contributions are non-uniform for certain ranges of the respective exogenous variable. The marginal contribution of the autoregressive v ariable lnF i t;1 a p p e a r s t o b e S-shaped or even kinked in some years. For an intermediate range of lagged district out ow rates, the additive component is positively sloped, but somewhat steeper than suggested by the parametric model. This implies a slower adjustment process of short-term e ect of a change in matching factors to their long-term level. The marginal e ect of lnF i t;1 is the strongest in 1992, which lends support to the hypothesis, that labor market adjustments were much s l o wer in early stages of the transition. However, the partial adjustment process is non-uniform over the whole range of lnF i t;1 . Especially, for districts, where the fraction of vacancies to labor force is small, the slope becomes negative, which means that the shortterm e ect of a change in matching factors overshoots the long-run e ects. The higher persistence of unemployment in 1992 is probably due to a malfunctioning job-matching process at the outset of the transition process or to discouragement e ects in the job search behavior caused by the generosity of unemployment bene ts at that time. The additive components for lnU i t;1 and lnI i t;1 both closely resemble the linear estimators from Table 1. However, both marginal contributions show slight S-shapes becoming atter towards the tails of the distribution of long-and shortterm unemployment rates. Moreover, analyzing the location of single observations in multidimensional space spanned by the explanatory variables reveals that these short-run reactions of unemployment exits cannot generally be explained by counter movements in the partial adjustment process. Furthermore, the size of the range of the vertical axis for (long-term) unemployed indicates the importance of these e ects. A comparison of the regression functions for each y ear between 1992 and 1996 con rms the non-uniformity of job-matching over time already gained from the inspection of Table 1 . This is particularly true for vacancies, of which the marginal e ect is positive b e t ween 1993 and 1995 as expected from matching theory, but negative in 1992 and 1996 at least for certain ranges of the distribution. The nonlinearities explain the insigni cance of V in the parametric regression. The kinked form of the marginal distribution of vacancies in districts with weak job creation during 1992 is only a short-term e ect, which is at least for some districts mitigated through the overshooting behavior of unemployment-to-job transitions in this range. Note however, that the overall range of the marginal contribution of vacancies on the vertical axis is small compared to the other variables in all years. Moreover, derivative estimates lie outside 90% con dence bands in important ranges of the underlying distributions for several matching factors, underlining the superiority of nonparametric estimation in tting the data for this application.
Interactions
Together with the single additive c o m p o n e n ts, we also estimated the contribution of interactions between each pair of explanatory variables (except the autoregressive v ariable). Plots for all three interactions follow the gures of marginal e ects and derivatives for each y ear. Although interaction surfaces form distinctive shapes, their signi cance can be formally tested as described in Section 3. These tests indicate that except for 1992, all interactions were far from being signi cant, i.e. they have p -v alues of about 45% or more. Only for 1992, strong separability between lnU t;1 and lnI t;1 is rejected with a p-value of less than 1%. This is in line with our ndings for marginal contributions, which s h o wed that during 1992 Czech labor markets behaved quite di erently, compared to later years as well as compared to theoretical considerations.
Returns to Scale
Given the insigni cance of interaction e ects, local returns to scale can be determined directly through summing up the derivatives of all exogenous variables for each observation in the four-dimensional space. 7 Figure 12 shows density estimates of local returns to scale in job-matching for each y ear. The distribution of local returns to scale in 1992 should be interpreted with great caution, since, as reported in the previous section, interaction e ects were signi cant (though small in size) for this year.The gures demonstrate that the distribution of local returns to scale is skewed to the left with a single mode clearly above o n e . F or 1992, 43% of all observations exhibit increasing returns to scale. Neglecting the interaction term it is only 37%. In 1993, this fraction increases to 55% in 1993, and 82% in 1994 and 1996 (in 1995 it drops to 41%). In 1995 and 1996, the variance of the distribution of local returns to scale increases compared to previous years. Hence, the nonparametric estimates con rm the ndings of slightly increasing returns to job-matching on Czech labor markets as in Pro t (1997). Moreover, we nd some seasonal variation in returns to scale estimates with higher values during spring and summer (not reported). The regional pattern of average returns to scale between 1993 and 1995 is shown in Figure 13 , where shaded districts indicate increasing returns to scale. Surprisingly, w e nd a concentration of increasing returns to scale in labor market districts close to the Slovak border, where unemployment rates are above a verage, and decreasing returns at the German and Austrian border. A possible explanation of the rst nding may be that weak vacancy creation constrains job-matching there, since rms search less. Another possible explanation is related to job search behavior of the employed (see Pro t (1997)). If employed 7 We estimate returns to scale at each observation as
see Fuss, McFadden and Mundlak (1978) . Hence, returns to scale are given by the sum of derivatives on marginal e ects and the sum of the partial derivatives of all interactions. The second term in the equation was dropped whenever interactions were insigni cant. job seekers adapt their search i n tensities very elastically to local labor market conditions, job-competition between employed and unemployed job seekers may cease quickly as unemployment rises, resulting in higher returns to scale in the estimation of our reduced 8 form matching functions. Higher returns to scale at the German and Austrian border may possibly be due to people being in the unemployment register but working illegally abroad. Table 2 : One asterisk indicates rejection of Null hypotheses of zero c orrelation at 10% signi cance, two at 5%. The SPJ program consists of wage subsidies to employers hiring unemployed workers and assistance to new entrepreneurs. The PJU is a public employment program which provides temporary jobs to the most di cult-to-employ. See Ham et al.(1995) . See text for further explanations. Table 2 contains simple correlations between average local returns to scale estimates between 1993-1995 to a large number of economic characteristics of Czech labor market districts. The analysis with respect to employment shares shows that RTS are positively related to the share of industrial but negatively to the share in service sector employment. Moreover, the analysis con rms the impression from Figure 13 , that returns to scale are positively correlated to the district unemployment rate. We d o n o t n d a n y signi cant correlation with real wages, the density of population or the change in industrial production. Only the correlation between RTS and migration rates (in 1994) are weakly signi cant, supporting the ndings of Burda and Pro t (1996) . They show that internal mobility induces regional spillovers in the matching function and in uences returns to scale. Finally, T able 2 shows clear evidence, that active labor market policies (ALMP) have a strong impact on the matching technology in the Czech Republic. Higher ALMP expenditures, higher participation in the Publicly Useful Jobs (PUJ), Socially Purposeful Jobs, and Training for Youth and School Leavers program (all measured as % of the district labor force) are associated with signi cantly higher RTS. Moreover, the analysis shows, that while the provision of District Labor O ces (DLO) with administrative sta has no signi cant e ect on RTS in job-matching, we nd a strong and highly signi cant positive correlation with DLO sta involved in ALMP, job-counseling and mediating employment.
Correlation with Structural Variables

Conclusions
The use of nonparametric estimation and testing has enabled us to detect nonuniformities in the job-matching process in the Czech Republic during the transition period. In particular, we nd a negatively sloped or hump-shaped marginal contribution of vacancies in some years, which helps to explain why the coecient o n v acancies is small and insigni cant in the parametric model. Our analysis has shown that the Czech m a t c hing function exhibits mildly increasing returns to scale for important parts of the multidimensional distribution of matching factors. This is an important nding, since "local" returns to scale may be responsible for the emergence of multiple equilibria in unemployment rates. The fact that Czech labor market districts with above a verage unemployment rates have increasing returns to job-matching is consistent w i t h m ultiple equilibria with these districts being trapped in a bad equilibrium. Another important nding is the positive correlation of active labor market policies (program participation, sta ng of district labor o ces and ALMP expenditures) and the matching technology in the Czech Republic.
Further research could entail a ner disaggregation of matching factors { for instance with respect to the educational composition of the unemployment pool or vacant positions { to gain more insights into the separability issue or the inclusion of regional spillover e ects. Moreover, analyzing the matching process across national borders may help to explain the nding of higher returns to scale in labor market districts neighboring Austria and Germany. 
